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1 

*fl:S*TaiATaaK«*£/**Ri:, ^oiBR»# 
«l*«*?aS:l«t51R¥St S:«*fcSE»JBR 

rs^/i'^lHEW^RJr, 

^^>ht6f l^^y^t, »*<fcffl:ffl***rtt 
;*ri-*E1g#R£, fflK»«»««»*ny**5WHL 

EttolMMg/Sasa. 

[»*«4 ] ME3o«±^M«»«««**Ra> 



(2) 1 6 3 3 6 3 

2 

So 

* tr- A Sr*5t LTll»E«3(UKl*:±teJJr«+-f Xo^fe tr 

f^C0S§g|^d p (mm) £U )fcf— AOflftftttfrJ;-? 
0±3fe3Sc*rSjOX7Ks/ (1/e 2 ) £d B (mm) 
10 LtzbZ, 

d B ^ (1/3) d p 

KKME**Rl;i J: 52E»SrfT 5 ?5^^Sr*JM-r-52C*/ 

«aE»«gu*»t , -e^«j»/si3E»wsij^a^wjgijfe 

^(^iSl^T. WElJ«»««^a*8l]rEliilftf»#iSj» 

iWEafto^-iittaitfjcft^R^tB^-rsajiE^RS: 

[0 00 1] 
30 [ 0 0 0 2 ] 

l^S («x.tf, #^¥l - 2 8 0 9 6 5^$g#RS) . 

/Co 

[0003] ±epp1Hjc»l. yt*-j*ytm<o&mits 

iO **L-0>5 W4-3 7 8 8 



3 

2 #4*«L *BB¥4 - 3 6 7 7 6 *^«#BB) . 
[0 0 0 4] — feM&MX-iDnytZfv^T'i 

ft^fi, LT^< £MMHt*'BK£*t* 

[0 0 0 5] x*Biffc*:+^4iBj(-ewa-e*5 

[0 0 0 6] £/c, 3fefc'— A^xKy hH-^Abr— ^<7)» 

[0007] *»w#6«t. ±EH«jft«c«*, m&m 
^x, M2 sizTfk-txoiz^ m&.mmt^&m&Tz>- 

3 5*5j;tf2 3 6£IS:tf\ Ctl^^^2 
3 5*$J:tf 2 3 6(2. EiMc»/jrS*«4#tt («^.tfH 
7#RB) ^£)?*>. M<H-o^H|»S 

Lfc«H4 (EI 7 (b) ) ^o, ffiffi-o«±^ 

(»S¥5- 2 4 8 4 7 4t) L, J: 

[0 0 0 8] £fc N ±3E»3gO$89! (4* 

■¥5-2 4 8 4 7*) I^^T, 3 6(ClHftttftX« 

(#I¥6 - 2 4 9 7 6*) U wtUwcfc 9 , 4£ 

[0 0 0 9] 

U J: 5 ir-T5^M] L^U {gz&ggfl-co 



(3) #^8-1 6 3 3 6 3 

4 

^watt^ii«S3ettfeia]±s-&5wi:fi-e#s^ ^ 

A ^ 9 ft if KfiH r.S ^ d ir * *ffij <o ®i*ffl:«rtt^J: 
DtC5 2ftfi x 3^fecofe+B^t:^«coA7ftif^ 
K« S ti^T < afe 5 t ^ o A* 5 r <h ^ ^ 
(022(a) (b) #BS) 0 

[0 0 10] roiHa**»LJ:5 fc LT, 

2 t i/2t itttfo 

*JB**nW Jt 5 fctbfls $ ^rr t>fiJMSfttt«^-e# ft 
20 [0011]St nfl<OiB«»««#J:DBf^jaa^ 
1) Hto&**«fcfc^TttU «45#ttS:tt5ro 

mtzifcomm (W6-2 4 9 7 6^) <o&mt 
fi N 5fe (7) tU^ T*S{H u fc <t 5 ft{£«^{k 12 nmx* § ft ^ 
[0012] #$8Wf*iWE LfcSe^ftW^BSM^.SS: 
30 ^/c. KM • feSa^««t^i-6^ffiS:fp)± 

[0 0 13] 

— o«±(oiijflfe»s« *3E*^a (s i ^ 4 o s , 40 

6.EI15^1505 f 1 5 0 6, 01701 7 0 5, 
1 7 0 6) «r*TL. l»iE©tt»«fi-iS-3Etft^»tf> 5 "b. 

Snft^t5H^liife«ft«^-K»^S«FttSr#orir^ 



5 

^» (0 5<O4O4a~4O4d x 06(O4O4g~4 

(4 04 p-4 04 q) £&«;t-Clo 
^f9*H&±#& (01O4OK Hl5(O150U El 

l 7<di 7 o i) SS^^y-yft^o^^ 
y - ^ja«s:^fi8-r-< < . 1 s mjh 

fift^wft^ts-ti-attttfiiw^a cm 1^4 o 9-4 

IK 015(7)1 5 0 9-1511, 01701709 
-17 11) t, ttlE^^--vfS*Sr«^XWI5SC»* 

(0 1 CD 4 0 2 , 015(^)1 5 0 2, 017(0170 
2) ^tt6 0 !HfeJE?J«^IS: (0 3O1 — 9, 20) 

[0014] miBaiRflr»sfea*«f±. *<dh»«-c 

(0504 0 4 a) fc. -»Ea««*Ofitft4rStSi-S 

fc o # * v * ton e * is « l ib i co # * >- * <o u ^ «i 

fc*9*©Elt**r««ffl;&«E1»*K (4 0 4 b) 

VUt^r*:±lfctZ>%2<n*$><? (4 0 4 c) b&ffix. 

[0 0 15] Sfc. ttlE31Rfi»afej«*««:. ffi<Offi« 

6O4 0 4 g, t x 1Si^Offit@$r^-r«i[^iE'|gUmico 

(4 0 4 h) t. BMfc»«flr#^By^«:^utttto 
**S«ft(0«"9-4:^-r<5«^^® (4 0 4 i) 

tLTtBM5¥S (404 j-4 0 4 n) t^HSX-ft 

h<Dx&>z> 0 

I0016]*t (»*3S4) 1WE3BIBO 

HMfc»/S»W£;fc^-C, 8frE-o«±<7)li«»««^ 

ff«»o*^:^stftffl:S:k t U WEiii«3Bia[«*wa 

k/L^ 1/2 (5Etl) 

x try hOr^ i/^/u^-- ^Tig/iE^T 
[0 0 1 7] £tc, *3g0JI (»*«5) I*. tfTESBWo 



(4) ttM?8 - 1 6 3 3 6 3 

6 

WE36^^**3tLTfflfE«*a*±JwBf^W' 

f9-&o/tlJ3RRa<oaEfl|*d p (mm) *t'-A^) 
mftmft±X-<D±j£&Jjfa<D*tfy b& (l/e 2 ) & 
d B (mm) £ Lfci*. 

d B ^ (1/3) d p W2) 

10 <tft5C££ir«£^6tcDT^b5 0 

[0 0 18] *fc* #3691 (»#«6) tt. Wi&m&iB 

s«i-sK»/ftaEWPB'j¥a (017(7)171 2) 
*<D&&/m&&m*&m<DmmM:izfccx, weu 

«»Sfi*^)»«rSffEiii««»2E«^ia:{c:J; D^LT 
8I«*S (17 16) , *JJ:^flftElif«aB««*o*M 

20 «-iii«aiff«»^a:^m*-r5»»^» (1 704) & 

[0 0 19] 

30 

[0020] 02 (a) „ 02 (b) , 02 (c) 

MEjfe^-^feS^jft. '«/u*«CTI#S 

K9-&ofc|ij^raogg«|dp (mm) t%t'—J»*7£*y 

Is 1/2. 1 / 3<D£$<D'&MX$>Z> 0 
y hSd B (mm) &-fet Ufc«FOje*-efc-5 0 ^ w 
T\ JMfcSrN (1 i n e/ i n c h) fc LTcirt, V&Z 
40 ^r®7ci-tco-Trfc5 0 

[0021] d p =25. 4/N 
D=d B /d p (5^C3) 

[0 0 2 2] fi^^K-Ctt, TJfi— W h^— (Oft 

Ir^KC/c^lc, »(:/<><7^1fi^^x:5 0 0 2 

[:fi^t6t#»tttt^LTfc^ 0 02 (a) (C^ 
i^TS^fcJ: (%) ^r/h^<-r-5l^o^ 

50 at*itt»>U Ks/h^*S:SaL4<i5. 



(5) 

7 

[0 0 2 3] 02 (a) (b) (c) J: 5 

D<Qfii:£l/l, 1/2, 1/3 < lt^< 

h^d B £-5£i: LfcB*. »»N*/>S< It 

<Dt$\zr±^ /^gi o%i^^v>r Ky h^«9d± 

d B ^ (1/3) d p 

0 7 (a) (b) l^-fi:?^ M5«fM^oT^ 

6 0 — *^*»^attEB7 (b) (D£?izm&mmmn- 

* ^df^LTt^-r ^ >^x®bfEi-<5£ ki>lz % ffi 30 

«»Sfi^-^n ^^o^^j: v^^mmmm&iiB^xm 

Tfc, 08, H9, 0 1 0 {r^-r «fc 5 U:, ffitt»klw*> 

feu 5fes^^r<tic/'2o^±^iii«ai^f-t^» 

^IClSUWUfc^-f S^Xtbf^U iSteiftgff^P 40 

foffifemnvstt—^m^&m^xm® otftru m 

<n) C0®9S^^j*$ix-5, 

(0 0 2 5) gp^ x 07 (a) (b) ^-r«fc5fc1*tt 
^ n y ^ KEIJW L/c*-f ^ >^X, 011IOT 
»Cl/4fl[«1'Ov/7ht^ ^^ffriC, 50 
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(A) , (A) , (B) , (B) . (A) , (A) , 

(B) , (B) ilbtfsS-frfcR* fc<0 

yt&ytMmcte^^xtt* ^se^^Iw, (b) , 

(B) , (A) , (A) , (B) , (B) , (A) , 

(A) • - k&KlcShfeTZMW&mkZ 

it, zbizLiknytnytfe&izis^xi** £&&jjfa\z. 

(B) , (A) , (A) , (B) , (B) , (A) , 

(a) , (b) ti^tix o\zmm#) 

0 1 l(C*5l>T, -*4HS«aM»a*AAS^fci^fc 

[0026] fcfcu -o«±^ii«a««*K*^R 

1 l o> 2 7 >f ^ B <ofM SSSilJteSSft 
-*§\ SfS 1 2 iU^S^fs tb<Ji4 7-f >rBoSSlW 

mens o%trirtt4e>4i\ 

[0 0 2 7] '</UX«aEH*»fi, rtn^sgfif 

cosm^rft*? 1 k -T Z> ^ t j6SfHB-C*>*. 
[0 0 2 8] iU±0«t5^UT, SfSo^^y— vft* 

5 Hit * ^^c-r -< < nmmfcrn m<D/<*->m^n 



(6) 

9 

&i*x-foz<DTnte<. m*-&m2o < a ) (b) 

[0 0 2 9] 

wi^i^^e- aco^aK-/ (1/e 2 ) fi 

[0 0 3 0] lel^m^^Sii. -T^a — N v'T^, 

<o&<n h-t-\zxifr'mm&&%LmTz> 0 z^t^m.^^ 
mzmvTZo e?K7^4«Hni:gfLT{5i 

[0 0 3 1] EUtt, 3tt'~A^^@2 0(7)f|»f 40 
^^^7-23, f 6 4^«t'(Cj; 

[0 0 3 2] ft tr— J*<n*ls*7 £fr 5 ^/u^ijii^^ 
©3 0li, EUtC^-Ti^ H^i£3§*S[3§4 0 1, * 

-r * >ym^±{B}^4 o 9. ^^0^4 1 o, m 

M\s}&4 1 l. iS^iS^[E)5§4 0 7. J£&[e]S§4 0 2, 
Sl^^7 7/7- ^/u (LOT A) 40 5, $ 50 
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10 

2<D;l-y?T yZfv- — (LUT B) 4 0 6, D/ 
A^&§§4 0 8, LUTil^lHl^4 0 4I^J:t)^$tt 
6o 

[0 0 3 3] LUTi§i*[e]S&4 0 4te#*>'*, 7y^ 

r-^ (LUT A) 4 0 5ioJ:(;i2^7^7s/ 
^r-^ (LUT B) 4 0 eiCfig^tt-CfctJ^-f 

[0 0 3 4] 0 5f*LUTigtRieIS&4 0 4 0@3&«ta£<0 

s^^ht^^y^4 04 a, life&AXft^g!: 

urn i 2 ^*<D&t>mz. x v -t^ta«ffl[«:a«u/3 

t5ROMT«JESSnfct 4 0 4 b, irt^*4 

0 4b ^m^i^ J: 9 V)Mfc&&l££tlZ* Vis* AO A 

^£>#J§33:froT^£ 0 -iE:LTNOT[e]&£4 0 4 d, A 
ND(Hl&§4 0 4 e, 4 0 4 f *»fe**«J*fc: JioTBMfc 

^7y/f-^ (LUT A) 4 0 5*3^^2(0^ 
7^7^7-^/MLUT B) 4 0 6|:^CI 

[0 0 3 5] IU6fiLUTil^[H]5S4 0 4CD[H]3SP^^ 

^^^4 0 4 g> ROM-CM^fctI/^^4 0 4 
h, M&8kg£?*iy* (mm***?) *5>«UffiSSr 
>^ n^^5)"fflaS5i[eiaS4 0 4 i , ANDEel 

8404J, 4 04 k, 4 0 41, 4 0 4m,OR[elSS 
4 04n^f)^6MiaoT, ®«»Sfi#^n5/^ 
^r^lC^ n ty^»fflif]g[p]K4 0 4 i \Z£ 
tltz&tetDgteZ? a 5/^^SOSfI^MriC, 
t^^4 0 4 h(7)tH^*5J:t/AND[HlSS4 04 j, 4 
04k, 4 0 41, 4 0 4 mid «£ 9 iM2Ri-<5 0 ^LTN 
OTIE1S&4 0 4 O, AND[eIS§4 0 4 p, 4 04 q?5^ 

* ^ »/* -t o r m&mmm # ^ ni^^s ?*y?\zm 

Wi\sX%\<njVytT y-fj—^fr (LUT A) 40 
5fc < tt/i20/U^^7y7'7 : -^ (LUT B) 4 

o 6 icjsjHftfcfi ^itxtti^-r^o 

[0 0 3 6] ffi.VfttthfrtZT^isf/Wmfa&g.fe^ 
tt«Ftt<OS/i§Sl«)/I/ : y^7s//7-7 r /l' (LUT 
A) 4 0 5*5J:05JB2CO/Uy^r y^r-^/U (LUT 
B) 4 0 eiCctoTT'^ v^^/^—^IC^^^^l, D 

/ / A^§f4 o s*&.xT'r*<!f<Dm&.wtm^\z& 

[0037] 07 (a) (b) 8 fcT jy h^A^J 
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^f&1-£, mi <OA'<y9Ty-7 s r — 7!V (LUT 
A) 4 0 5te£tfm2<D/Uy?T y^r— 7/U (LUT 
B) 4 0 6^3E»«Fi^f, 
[00 38] EM«S^401li, 2^im^H^fe« 

(*^ y— w** — >-*^-t--5fe*5>co 
^(Dmm^^ti^A o o^ig, 2 o omTjm^ttfc 

h& (l/e 2 ) £7 5 /imr«l?t:a^ D <D 

[0 0 3 9] 5V^«*B8£0K4 0 9 14. XV* 
*y*m^4 0 3£SOSfrf§\ -i§-|c£<5# N 

tzmij-tz. mmmtRiEi&4 i oat, 

Hil£<5# % ®@Ie3SS4 1 1 lzs<f — >{8-ffr# u ? & 

mti-r^o MmtEi&4 i i nt^v^c ^iiii-r^ic 

[0 0 4 0] V>£0t];ttf N 2 0 OSS^td^Lfe-6 
3. 4° y-^fc fcfl, 2 0 0H^$ 

IwitJtLfcJHJHo^^— .i/ft»^ d yflc&^X 1 
>g<7VN°* — >ff#>7 n ^ J: ^ 2. 3, 47^VS 
<D;<# — ^iW^t v y? Z^tn^tll / 4? * y ? ^ 2 
/4*uyt\ Z/4# vyfftmmZtho + 

6 3. 4° (ox? y-zsft%Mj&-rz>\zte, 2 0 0^ 

2/4^o^, l/4^D^^^gSt5, 
[0 0 4 1] r^j: 3 (- 4 y-(>mmx\ Z-v^xom 

mmmfimtezstf-^m^? a y 4 

0 ll^A^^n^^, Hi 1, Ell 2l^fJ;5^4 7 

M^^^-v«#^Hftift»ii«4 o i xotiMZtVs 

B*. «*^/U<OT^n^iii5Bfi^5tfctiS4 

0 2(O{,5-J^i:A^$ji^ 3.=^^ 

(a) , 014 (a) f^-TJ: 5 id 2 o 0j&^89[£#j£ 
Ufd-6 3. 4' *5j:0?+6 3. 4* <D*f])— isfafr 

[oo4 2]RiiW4 0 7ii tpr&mmte-x^ 

*WB««*J:9**li*^*rj»rUfcSh&ttt4 0 0,»^ 
i»^/C$^c^^-W^^^$rft5o 4 0 0i^ 
4S«-»lS:S*fc^^-^«*ttjSI£l5)»4 1 1£&&L 
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4 j r B ^i®^^w^TUAc^ic^2 o omumzttiszit 

[0 0 4 3] it^©^4 0 2|i x «-/> - ^ — VflT* £fi{rl5 

^■^Mt^o 0 8, H9*5j:tf|g 1 0*1. 0 1 1 
-T J: 5 20 o^^^^ L^iJWJMo^^— vft-fl- 

coffits^ 4 HAXfljn-eu^aEttcc 1/4 &fifo^7 
10 iaa*^L^t><oT-*>5 0 £-r\ in&ssff-^s i g 

(0 1) USSS^n y#m^ feff*, SOSfif^ 
!^>hlcS<5#. LUTil^[£l^4 0 4irA^£*U J& 
lO/P^^T^/r-y/U (LUT A) 4 0 5i?J;a 
B2c7)/L.^^r-/^^ — y/U (LUT B) 4 0 61^ 
-tit-WtS ig (A), Sig 
(B) *:±a-r* 0 S i g (A) . S i g (B) f*D/ 

s i g (11) r^n^i©«*s«-^s i g 

(11) fcfcH#R$gJgaS4 0 1 «t9±j*$ttfc2 0 0*§ 

«*Sig (2 1) MMWflcu— - Ftfs</ux 

tflEMft-S-S i g (2 1) HS^# on, of 

x. i7^fy^M^*TU 17-r^W 

[0 0 4 4] o-^>T, 3t*SBfl*&^-< ^ >-^£&fcfc|-r 

ft-?-, sosfi^jyhl:!^, ^17-f^ 
^>3ft*** s H***ix5. SO S{S-^fiLUTiitRln]&g4 
30 0 4 <7);*7 £ 4 0 4 a T# 17 >- h £*U ir l/>7 * 4 0 
4bl^^>^4 0 4 a cOffi;^ fe« ^-(-S<5# N # £ 
4 0 4 cOH3eSrffi\ IlO/Uy^T 7 
^ (LUT A) 4 0 5ioJ;tfS2^/U^^r y^r— 
yOu (LUT B) 4 0 6l:®*«JfitSig (0 
2) *«D#tt5«W*3EJE-f5. ©^ftSff^S i g 
(0 2) fiLUTil^[e35S4 0 4{dA7^^tt, JR 1 
y*7yf s r — -7rv (LUT A) 4 0 5*5J:^SS2^ 
/^^r^yf"^ (LUT B) 4 0 6 \ZffiW.(OtiL 

ftx~mmto\z.mv&tf(Dtis ^wns i g (a) . s 

40 i g (B) Ir^t6 0 «T±fEtra«^ur^/u^« 
8?W«*S i g (2 2) 7>s^$tt, 
^^*Xi»fI*S i g (2 2) on, o f f £ 

[0 0 4 5] 3 V«>fc®«fej8£«-JS-S i g (0 3) 

lwg<5#, LUTil^(e3S§4 0 4ICA^l^ix, ±|2^f^ 
«{wLX^</u^<(g^ES^-^S i g (2 3) 
.^fr^-^^/^iBKWW-JI-S i g (2 3) 
50 ^on, off cf^tx 37^^(7)ift«^ 
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[0 0 4 6] Z<D±?\ZLX, LUTil^(ElSS4 0 4*4 
'Hi 1. Ell 2t^t<t^; s l jfeSE (7«f» fea*: 

f-y/l- (LUT A) 4 0 5&£Xf%$2<D/l>*y?Ty 
yf-^ (LUT B) 4 0 6Kfi0#«*6Mg*ll«:a 

*jft,5tt:»* Ky h'**- yt*^ LAc Q 
[0 0 4 7] Hi 5tt»2C0HJtWt Lt, HGfe&fffg 
**tt^Hr<t*L^^|Bl 0/Usf^7y/f- ^ (LU 
T A) 1 5 0 5i3j:t;»2^y^7y/r-^ 
(LUT B) 1 5 0 6fcA*L«*8EJJUrfTofc». 
LUTilREiaSl 5 0 4^TSS*^ n y^rfi^ fefg 

SOSjl^[>y Mwg<5# s {f-^^rig^L. ^ 
JS8bTD/AaS*»l 5 0 8 — ffi*1-*/</P*«aE«B£ 
H 1 6 [£14. 8 fc'y h^A*^-* Vffr? 
-*&8 fcTj/ h^W*^ i**/^— SB 
KD/l/y^7 5/^7-^ (LUT A) 1 5 0 5*5«fc 
XH&KDjVy #T y~7*r—~7 (LUT B) 1506 
O^Jftfttt^r^-To =ftft»fi»l 5 0 1112 0 

0l»«C#*6Ufc^^ — vflr**»*LT»f^5^ Ml CO 

[0 0 4 8] £fc, EI 1 7f4JB3flDj|lt«i: IT, if 
«o?¥Ste*A#£-r'&fc«>l;:, ff-^-St 9 i&^ISIK 1 7 

o 3 , ^i?^® 1 7 0 4, xn^mmwmvmm 1 7 1 

2, 1 7 1 6 Mx.t, *38M^«5»J« 

«"C*>5„ 0»;ttf, 4 0 0 dpi oflMfc«-c±ftaE*iP] 

8tl 7 0 3l:J:oTx 4 7*— ^1"oBit)a*««r4 
*u 3f«l/«2gft2|qjSfJ3Sia 1 7 12, 

ftssi 7i4 s MaesuaiKi 7 1 3-*:i£*>*L5. 
[0049] &»/mxiim»mw 1712 t**4, a 9 

& hit 4 o0SHfcftK{t h a* C a^R£ L fc 

«Hff*«:«*lR81l 7 1 6-aMM-5. 4:|k)K0l 
^Xtft/M3Elft*iJSiJ3S« 1 7 1 2©2Mijfc:jsvvctt:. A 
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CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment characterized by providing the following. It is 
a conversion [ having a property / changing into the image concentration signal of 
0 or a range / develop / a two or more image / having a property / differing / 
changing an image / multiple-value-izing / concentration signal to the timing of 
having synchronized with an image concentration signal clock / be equivalent to 
the low concentration section of an image / have an image concentration signal 
transformation means and input at least one conversion means among said image 
concentration signal transformation means / concentration signal / concentration 
signal ] means. A selection-signal generation means to make carry out sequential 
change of the phase, and to output a selection signal which has a period longer 
than a period of said image concentration signal clock for choosing said two or 
more image concentration conversion means with predetermined permutation 
based on said image concentration signal clock for two or more horizontal scanning 
synchronizing signals of every A conversion selection means equipped with a 
selection means to choose said two or more image concentration conversion 
means, with a selection signal which the selection-signal generation means outputs 
A pattern signal generation means to generate a pattern signal with a. period longer 
than a period of said image concentration signal clock, A phase control means to 
carry out sequential change of the phase of a signal which said pattern signal 
generation means generates for two or more horizontal scanning synchronizing 
signals of every that a screen image with a predetermined screen angle should be 
formed, A Pulse-Density-Modulation means to have a modulation means which 
carries out Pulse Density Modulation of the image concentration signal which said 
conversion means outputs using said pattern signal, and an image formation means 
to form an image according to a Pulse-Density-Modulation signal which the Pulse- 
Density-Modulation means outputs 

[Claim 2] Image formation equipment according to claim 1 characterized by 
providing the following. The 1st counter with which said selection-signal generation 
means counts a horizontal scanning synchronizing signal A storage means which 
memorizes counter initial value for determining a phase of said selection signal, and 
carries out the selection output of the storage value with an output value of the 
1st counter The 2nd counter which is set by counter initial value which the storage 
means outputs the first stage, carries out dividing of the image concentration 
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signal image concentration signal clock, and generates said selection signal 
[Claim 3] Image formation equipment according to claim 1 characterized by 
providing the following. The 1st counter with which said selection-signal generation 
means counts a Horizontal Synchronizing signal A storage means which memorizes 
a value showing two or more phases, and carries out the selection output of the 
storage value with an output value of the 1st counter A signal generation means to 
generate two or more signals with which dividing of said image concentration signal 
clock is carried out, and phases differ A selection means to choose one from a 
signal with which two or more phases which a signal generation means outputs 
based on an output of said storage means differ, and to output as a selection 
signal 

[Claim 4] Image formation equipment according to claim 1 characterized by filling 
k/L<=1/2 when the greatest conversion value of an image concentration signal in a 
field which has a different property among said two or more image concentration 
signal transformation means is set to k and the number of gradation of said image 
concentration signal is set to L. 

[Claim 5] Claim 1 characterized by being set to dB<=(1/3) dp when it is 
characterized by providing the following, distance between pixels which adjoined a 
main scanning direction when forming the low concentration section is set to dp 
(mm) and a diameter of a spot of a main scanning direction on sensitization data 
medium of a light beam (1 / e2) is set to dB (mm), or image formation equipment of 
two publications Said image formation means is a light beam scan means to scan a 
light beam relatively to sensitization data medium. Image formation optical system 
which condenses said light beam and forms the optical beam spot of 
predetermined size on said sensitization data medium 

[Claim 6] Image formation equipment according to claim 1 characterized by 
providing the following Conversion / a non-changed distinction means to 
distinguish whether conversion by picture signal low line-ized conversion means is 
performed to each class of an image concentration signal The operation means 
performs a predetermined operation to two or more image concentration signals 
which can set whether the group of said image concentration signal changes with 
said picture signal low line-ized conversion means, and outputs according to the 
distinction result of its conversion / non-changed distinction means, or it outputs 
without changing to each class of a selection means choose, and said image 
concentration signal, acquires one image concentration signal, and output the 
image concentration signal to two or more of said image concentration conversion 
means of each 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tran^web^cgi_ejje?u=http%3A%2F%2Fwww4.ipdljp... 2004/01/23 



1/3 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image formation equipment of 
the electrophotography method which scans a light beam, carries out latent-image 
formation on sensitization data medium according to the Pulse-Density-Modulation 
signal of an image concentration signal, carries out toner development of the latent 
image concerned, and performs image formation. 
[0002] 

[Description of the Prior Art] In the printer or the copying machine, the digital 
electrophotography method is widely adopted as a method which can offer a high 
speed and high image quality. In this method, in order to perform light scanning of 
sensitization data medium using a light beam and to reproduce gradation of an 
image, using an analog screen radionuclide generator etc. and performing [ many ] 
Pulse-Density-Modulation exposure are performed (for example, refer to JP,1- 
280965,A). In these, image formation is performed from the low concentration 
section to the high concentration section by the number regularity of the diameter 
of the optical beam spot, and lines, for this reason, the exposure profile in the low 

concentration section — contrast — falling — an analog like — becoming — 

further — the light exposure itself — since it was few, the repeatability of a dot or 
10,000 lines got worse, and there was a problem that the stability over the 
environment of gradation and color reproduction worsened. 

[0003] The method and temperature and humidity which stabilize each element like 
stabilization of the light beam quantity of light and stabilization of the toner 
concentration in a development counter, and the toner concentration in a 
development counter are measured to the above-mentioned problem, control of 
development bias or an imprint current value is performed, and the method called 
the process control which increases the stability of the gradation and color 
reproduction to environment is proposed (for example, refer to JP,4-37882,A and 
JP,4-36776,A). However, these methods have the defect that a highly precise 
sensor and a highly precise controlling mechanism are required, and become 
intricately and expensive. 

[0004] On the other hand, in order to improve the contrast of the exposure profile 
in the low concentration section, if image formation is performed with the number 
of low lines, the repeatability of the dot in the low concentration section or 10,000 
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lines can be raised, but that image structure is easy to be recognized, it becomes 
and the alphabetic character image intermingled in a halftone image has the defect 
of forming low image quality, when the number of lines is made small. 
[0005] Moreover, although making the diameter of the optical beam spot 
sufficiently small can also respond in order to improve the contrast of the 
exposure profile in the low concentration section, maintaining the number of lines 
so that an alphabetic character image can be reproduce by sufficient image quality, 
the image formation optical system which condenses a light beam and forms the 
optical beam spot on sensitization data medium will become very precise and 
expensive, and it is not fit for practical use. 

[0006] Moreover, the method which carries out adjustable [ of the luminescence 
reinforcement of the diameter of the optical beam spot or a light beam ], controls 
the fall of the contrast of an exposure profile, and increases the repeatability of a 
dot or 10,000 lines is proposed. However, there is a defect that the controlling 
mechanism which carries out adjustable [ of the diameter of the optical beam spot 
or the luminescence reinforcement ] is required, and becomes intricately and 
expensive also by these methods. 

[0007] In the image formation equipment with which this invention persons have 
the Pulse-Density-Modulation means which carries out Pulse Density Modulation 
of the image concentration signal, and an image formation means to form an image 
according to the Pulse-Density-Modulation signal which the Pulse-Density- 
Modulation means outputs, in view of the above-mentioned trouble As shown in 
drawing 23 , it prepares, the two or more conversion means 235 and 236, i.e., 1st 
and 2nd look-up tables, which change an image concentration signal. These 
conversion means 235 and 236 have the mutually different transfer characteristic 
(for example, refer to drawing 7 ). At least one image concentration conversion 
means has the property ( drawing 7 (b)) which set the output to the low 
concentration section of an image concentration signal to 0. Among those, and said 
two or more image concentration signal transformation means For example, the 
image formation equipment characterized by operating periodically to the image 
concentration signal arranged to the main scanning direction by the conversion 
means selection circuitry 234 is proposed (Japanese Patent Application No. No. 
248474 [ five to ]). The repeatability of the dot in the low concentration section or 
10,000 lines was raised by this, and the stability over gradation and color 
reproduction was raised. 

[0008] Moreover, this invention persons set to invention (Japanese Patent 
Application No. No. 24847 [ five to ]) of the above-mentioned proposal. The image 
formation equipment to which it was made to change periodically the permutation 
which furthermore operates on the main scanning direction period target of an 
image concentration conversion means also to the direction of vertical scanning is 
proposed (Japanese Patent Application No. No. 24976 [ six to ]). By this Even if it 
made the low concentration section into the number of low lines, it had the image 
structure which is hard to be recognized visually, and image quality was raised. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although the repeatability and 
image stability of a dot or 10,000 lines in the low concentration section can be 
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raised if it processes so that it may have the image structure which performs 
image formation with the number of low lines, and is hard to be recognized visually 
in order to improve the contrast of the exposure profile in the low concentration 
section 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the image formation equipment of 
the electrophotography method which scans a light beam, carries out latent-image 
formation on sensitization data medium according to the Pulse-Density-Modulation 
signal of an image concentration signal, carries out toner development of the latent 
image concerned, and performs image formation. 
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PRIOR ART 



[Description of the Prior Art] In the printer or the copying machine, the digital 
electrophotography method is widely adopted as a method which can offer a high 
speed and high image quality. In this method, in order to perform light scanning of 
sensitization data medium using a light beam and to reproduce gradation of an 
image, using an analog screen radionuclide generator etc. and performing [ many ] 
Pulse-Density-Modulation exposure are performed (for example, refer to JP,1- 
280965,A). In these, image formation is performed from the low concentration 
section to the high concentration section by the number regularity of the diameter 
of the optical beam spot, and lines, for this reason, the exposure profile in the low 

concentration section — contrast — falling — an analog like — becoming — 

further — the light exposure itself — since it was few, the repeatability of a dot or 
10,000 lines got worse, and there was a problem that the stability over the 
environment of gradation and color reproduction worsened. 

[0003] The method and temperature and humidity which stabilize each element like 
stabilization of the light beam quantity of light and stabilization of the toner 
concentration in a development counter, and the toner concentration in a 
development counter are measured to the above-mentioned problem, control of 
development bias or an imprint current value is performed, and the method called 
the process control which increases the stability of the gradation and color 
reproduction to environment is proposed (for example, refer to JP,4-37882,A and 
JP,4-36776,A). However, these methods have the defect that a highly precise 
sensor and a highly precise controlling mechanism are required, and become 
intricately and expensive. 

[0004] On the other hand, in order to improve the contrast of the exposure profile 
in the low concentration section, if image formation is performed with the number 
of low lines, the repeatability of the dot in the low concentration section or 10,000 
lines can be raised, but that image structure is easy to be recognized, it becomes 
and the alphabetic character image intermingled in a halftone image has the defect 
of forming low image quality, when the number of lines is made small. 
[0005] Moreover, although making the diameter of the optical beam spot 
sufficiently small can also respond in order to improve the contrast of the 
exposure profile in the low concentration section, maintaining the number of lines 
so that an alphabetic character image can be reproduce by sufficient image quality, 
the image formation optical system which condenses a light beam and forms the 
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optical beam spot on sensitization data medium will become very precise and 
expensive, and it is not fit for practical use. 

[0006] Moreover, the method which carries out adjustable [ of the luminescence 
reinforcement of the diameter of the optical beam spot or a light beam ], controls 
the fall of the contrast of an exposure profile, and increases the repeatability of a 
dot or 10,000 lines is proposed. However, there is a defect that the controlling 
mechanism which carries out adjustable [ of the diameter of the optical beam spot 
or the luminescence reinforcement ] is required, and becomes intricately and 
expensive also by these methods. 

[0007] In the image formation equipment with which this invention persons have 
the Pulse-Density-Modulation means which carries out Pulse Density Modulation 
of the image concentration signal, and an image formation means to form an image 
according to the Pulse-Density-Modulation signal which the Pulse-Density- 
Modulation means outputs, in view of the above-mentioned trouble As shown in 
drawing 23 , it prepares, the two or more conversion means 235 and 236, i.e., 1st 
and 2nd look-up tables, which change an image concentration signal. These 
conversion means 235 and 236 have the mutually different transfer characteristic 
(for example, refer to drawing 7 ). At least one image concentration conversion 
means has the property ( drawing 7 (b)) which set the output to the low 
concentration section of an image concentration signal to 0. Among those, and said 
two or more image concentration signal transformation means For example, the 
image formation equipment characterized by operating periodically to the image 
concentration signal arranged to the main scanning direction by the conversion 
means selection circuitry 234 is proposed (Japanese Patent Application No. No. 
248474 [ five to ]). The repeatability of the dot in the low concentration section or 
10,000 lines was raised by this, and the stability over gradation and color 
reproduction was raised. 

[0008] Moreover, this invention persons set to invention (Japanese Patent 
Application No. No. 24847 [five to ]) of the above-mentioned proposal. The image 
formation equipment to which it was made to change periodically the permutation 
which furthermore operates on the main scanning direction period target of an 
image concentration conversion means also to the direction of vertical scanning is 
proposed (Japanese Patent Application No. No. 24976 [ six to ]). By this Even if it 
made the low concentration section into the number of low lines, it had the image 
structure which is hard to be recognized visually, and image quality was raised. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While operating these conversion means to the timing 
which synchronized with the image concentration signal clock using an image 
concentration signal-transformation means have the gradation reappearance 
property that plurality differs, two or more of said image concentration signal- 
transformation means are periodically chosen with a selection signal, the period of 
each selection of the periodic selection is made longer than the period of an image 
concentration signal clock, and it was made change the phase of a selection signal 
for two or more exposure scans [ further ] of every in this invention. Therefore, 
formation of the image which forms the low concentration section of an image 
concentration signal into a low line, and has a predetermined screen angle is 
attained. Therefore, while the stability over the environment of the gradation and 
color reproduction in the low concentration section improves without requiring 
complicated and expensive process control, luminescence on-the-strength 
adjustable equipment, precise and expensive beam image formation optical system, 
etc. Neither color nonuniformity nor hue change can be easily recognized by pixel 
location gap etc., and image quality can be raised by it. 
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[Problem(s) to be Solved by the Invention] However, although the repeatability and 
image stability of a dot or 10,000 lines in the low concentration section can be 
raised if it processes so that it may have the image structure which performs 
image formation with the number of low lines, and is hard to be recognized visually 
in order to improve the contrast of the exposure profile in the low concentration 
section It became clear that there was a problem that hue change of a secondary 
color and the 3rd color produced by pixel location gap of the direction of a process 
resulting from vibration of equipment, the scan nonuniformity of a printer, a 
location gap of paper feed, speed nonuniformity, etc., band-like nonuniformity, etc. 
become is easy to be recognized (refer to drawing 22 (a) and (b)). 
[0010] That this problem should be solved and the image with which this invention 
persons have a predetermined screen angle for every color should be formed 
utterly, with a means to change the generating timing of the pattern signal of said 
predetermined period for every color, although it was going to obtain the image 
without the color nonuniformity produced by pixel location gap etc. In the 
conventional image formation equipment which forms n pixels using the pattern 
signal of a predetermined period from n image concentration signals two or more 
image concentration signal transformation means by which the phase of a pattern 
signal has a different property to the phase shift of the pattern signal which shifts 
at least 1/2t a phase every (t is the natural number) for every vertical scanning 2t 
vertical-scanning period — how — even if it made it operate like, the number- 
ization of low lines was not able to be attained. 

[001 1] Moreover, it sets for an image formation (m/n<1) means to form m pixels 
using the pattern signal of a predetermined period from n image concentration 
signals. It became clear that the number-ization of low lines which was meant by 
previous application was unrealizable synchronizing with the period of a screen 
clock the timing which operates two or more image concentration signal 
transformation means to have a different property like invention of application 
(Japanese Patent Application No. No. 24976 [ six to ]) of said point. 
[0012] It aims at hue change both produced by pixel location gap etc. as if this 
invention removes the above mentioned problem and above mentioned defect of 
the conventional technology, and raises the repeatability of the dot in the low 
concentration section or 10,000 lines and the stability over the environment of 
gradation and color reproduction is raised be hard to be recognized. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
image formation equipment of this invention (claim 1) has a conversion means to 
change an image concentration signal greatly, a conversion selection means to 
choose the transfer characteristic of a conversion means, a Pulse-Density- 
Modulation means that carries out Pulse Density Modulation of the image 
concentration signal, and an image formation means to form an image according to 
a Pulse-Density-Modulation signal. A conversion means changes a multiple-value- 
ized image concentration signal to timing which synchronized with an image 
concentration signal clock. It has two or more image concentration signal 
transformation means (405,406 of drawing 1 , 1505 of drawing 15 , 1506, 1705 of 
drawing 17 , 1 706) to have a different property. At least one conversion means has 
the property of changing an image concentration signal equivalent to the low 
concentration section of an inputted image concentration signal into 0 or an image 
concentration signal of a range which it does not develop, among said image 
concentration signal transformation means. A conversion selection means a 
selection signal for choosing an image concentration conversion means with a 
period longer than a period of the image concentration signal clock based on said 
image concentration signal clock A selection-signal generation means to make 
every 1 or two or more horizontal scanning synchronizing signal (the synchronizing 
signal SOS of light scanning) carry out sequential change, and to output a phase to 
it (404a-404d of drawing 5 , 404g-404o of drawing 6 ), With a selection signal which 
the selection-signal generation means outputs, it has a selection means (404p- 
404q) to choose periodically said two or more image concentration conversion 
means. A pattern signal generation means to generate a pattern signal in which a 
Pulse-Density-Modulation means has a period longer than a period of said image 
concentration signal clock (401 of drawing 1 , 1501 of drawing 15 , 1701 of drawing 
1 7 ), That a screen image with a predetermined screen angle should be formed A 
phase control means to carry out sequential change of the phase of a signal which 
said pattern signal generation means generates for two or more horizontal scanning 
synchronizing signals of every (409-41 1 of drawing 1 , 1 509-1 51 1 of drawingj.5 , 
1 709-1 71 1 of drawing 17 ), It has a modulation means (402 of drawing 1 , 1 502 of 
drawinjgjl.5 , 1702 of drawing 17 ) which carries out pulse modulation of the image 
concentration signal which said conversion means outputs using said pattern 
signal. An image formation means (9 1- of drawing 3 20) forms an image according 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web^cgLejje 



2004/01/23 



2/2 ^— v 



to a Pulse-Density-Modulation signal which a Pulse-Density-Modulation means 
outputs. 

[0014] The 1st counter with which said selection-signal generation means counts a 
horizontal scanning synchronizing signal in the one mode (404a of drawing 5 ), A 
storage means which memorizes counter initial value for determining a phase of 
said selection signal, and carries out the selection output of the storage value with 
an output value of the 1 st counter (404b), 
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OPERATION 



................. ........ 



[Function] A light beam scan means scans a light beam relatively to sensitization 
data medium. Image formation optical system forms the optical beam spot of 
predetermined size on sensitization data medium. And a Pulse-Density-Modulation 
means decides on the on-off time amount of a light beam according to an image 
concentration signal, and, thereby, latent-image formation corresponding to an 
image concentration signal is performed on sensitization data medium. A fine- 
particles toner and a liquid toner develop this latent image behind, and image 
formation is performed. 

[0020] Drawing 2 (a), drawing 2 (b), and drawing 2 (c) show the exposure energy 
profile on sensitization data medium when exposing sensitization data medium 
using said light beam scan means, image formation optical system, and a Pulse- 
Density-Modulation means. When the distance dp between the pixels which 
adjoined the main scanning direction (mm), and the ratio of the diameter dB of the 
optical beam spot are set to D, a D value is a result at the time of 1/1, 1/2, and 
1/3, respectively. It is a result when seting constant the diameter dB of the optical 
beam spot (mm). Here, a degree type is filled when the number of lines is set to N 
(line/inch). 

[0021] dp=25.4-/ND=dB/dp (formula 3) 

[0022] Moreover, in electrophotography, in order to prevent adhesion of the toner 
to a substrate, bias potential is given at the time of development. The boundary 
line equivalent to bias potential is also collectively shown in drawing 2 as reversal 
development which develops the exposure section. The contrast of an exposure 
energy profile falls and becomes in analog as pulse width (%) is made small in 
drawing 2 (a) so that notably. The amount exceeding the boundary line equivalent 
to bias potential decreases, and stops reproducing a dot and 10,000 lines. 
[0023] The fall of contrast is controlled, so that drawing 2 (a), (b), and (c) may 
show and the D value is made small with 1/1, 1/2, and 1/3. From this, when the 
diameter dB of the optical beam spot is set constant, by making the number N of 
lines small and making a D value small shows that reappearance of the dot in the 
low concentration section or 10,000 lines becomes good, and the stability of the 
gradation and color reproduction to environment increases. Moreover, when 
designing image quality as known from the former, reappearance of the low 
concentration section is important, and it is necessary to reappear at least about 
10% of pulse width. When a D value is 1/1 so that drawing 2 may show, in 10% of 
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pulse width, a dot or 10,000 lines are not reproduced at all. If a D value is set to 
one third, in 10% of pulse width, a dot and 10,000 lines will begin to be reproduced 
stably. From this, image reappearance is stably performed in the low concentration 
section by making a D value into a setup, i.e., dB<=(1/3) dp, 1/3 or less. 
[0024] It was made for the number of lines to become low in the low concentration 
section by adding conversion to an image concentration signal in this invention 
substantially. That is, two or more image concentration signal transformation 
means have the mutually different transfer characteristic, and at least one 
conversion means has the property of changing the image concentration signal 
equivalent to the low concentration section of the inputted image concentration 
signal into 0 or the image concentration signal of a range which it does not 
develop. For example, as shown in drawing 7 (a) and (b), it has a different property. 
Since one conversion means has the property which set the output to the low 
concentration section of an image concentration signal to 0 like drawing 7 (b), 
when a low concentration signal comes, there is no output. As these conversion 
means are shown in drawing 1 1 and drawing 1 2 , while operating to the timing 
which synchronized with the image concentration signal clock Since it is chosen 
with the selection signal of a period longer than the period of an image 
concentration signal clock Even if it uses a phase control means to change the 
phase of the pattern signal of said predetermined period, i.e., the generating timing 
of a pattern signal, that the image which has a predetermined screen angle should 
be formed As shown in drawing 8 , 
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EXAMPLE 



[Example] Drawing 3 is drawing showing the configuration of the 1st example of the 
image formation equipment of this invention. Around the photo conductor 1 which 
rotates in the direction of an arrow head, the electrification machine 2 for 
electrostatic latent-image formation, the rotation development counter 3, the 
imprint drum 4, the cleaner 5, etc. are arranged. In an umbra, uniform electrification 
of the photo conductor 1 is carried out with the electrification vessel 2. The light 
beam scanner 20 scans a light beam to a photo conductor 1 . Moreover, a light 
beam is turned on and off by light beam Pulse-Density-Modulation equipment 30 
according to the concentration signal supplied from the manuscript reading section 
10 etc. Thereby, exposure of a photo conductor 1 is performed and an 
electrostatic latent image is formed. The diameter of a spot of the light beam of 
the main scanning direction on a photo conductor 1 (1 / e2) was set as 75 
micrometers. 

[0030] The rotation development counter 3 is constituted by four sets of the 
development counters which have yellow, cyanogen, a Magenta, and a black toner, 
respectively. Each development counter has taken the reversal development 
method which used 2 component MAG brush development. Average toner particle 
size used the 7-micrometer thing. Suitably, the rotation development counter 3 
rotates and develops an electrostatic latent image with the toner of a desired 
color. At this time, bias voltage is impressed to a development roll, and toner 
adhesion in the white section is controlled. The imprint drum 4 rotates by 
equipping a periphery with a form. The toner image on the developed photo 
conductor is imprinted by imprint machine 4b to a form. Formation of an 
electrostatic latent image, development, and an imprint are performed about yellow, 
cyanogen, a Magenta, and each black color, respectively. A fixing assembly 9 is 
fixed to the toner on the form obtained according to this activity, and a multi- 
colored picture image is formed. 

[0031] Drawing 4 is the detail drawing of the light beam scanner 20, it is 
constituted by semiconductor laser 21, a collimator lens 22. the polygon mirror 23, 
the ftheta lens 24, etc., and the sensor 26 for scan start signal generation which 
generates the Horizontal Synchronizing signal (SOS signal) for detecting light- 
scanning initiation timing further is arranged. 

[0032] The Pulse-Density-Modulation equipment 30 which turns a light beam on 
and off is constituted by the triangular wave oscillator 401, the timing signal 
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generating circuit 409, the delay selection circuitry 410, a delay circuit 41 1, the 
wave-selection circuit 407, a comparator circuit 402, the 1st look-up table (LUT A) 
405, the 2nd look-up table (LUT B) 406, D/A converter 408, and the LUT selection 
circuitry 404 as shown in drawing 1 . 

[0033] The LUT selection circuitry 404 is constituted by a counter, the flip-flop 
circuit, etc., counts a reference clock signal (image concentration signal clock), a 
chrominance signal, and an SOS signal, and distributes and outputs periodically the 
digital image concentration signal supplied from the manuscript reading section 10 
etc. to the 1st look-up table (LUT A) 405 and 2nd look-up table (LUT B) 406. 
[0034] Drawing 5 shows an example of the circuitry of the LUT selection circuitry 
404. Counter 404a among which this counts the horizontal scanning synchronizing 
signal SOS, Selector 404b which consisted of ROMs which memorize the counter 
initial value for determining the phase of an image concentration conversion means 
selection signal, and carry out the selection output of the storage value with the 
output value of the 1st counter, Dividing is performed by the configuration which 
consists of counter 404c which has initial value set up by the output of selector 
404b, shifting a phase for an image concentration signal clock (reference clock) for 
every generating of an SOS signal. And by the configuration which consists of 404d 
of NOT circuits, and AND circuits 404e and 404f, synchronizing with an image 
concentration signal clock, an image concentration signal is periodically distributed 
to the 1st look-up table (LUT A) 405 and 2nd look-up table (LUT B) 406, and is 
outputted to them. 

[0035] Drawing 6 shows another example of the circuitry of the LUT selection 
circuitry 404. Counter 404g which counts an SOS signal, selector 404h which 
consisted of ROMs, By the configuration which consists of clock dividing delay 
circuit 404i to which dividing of the image concentration clock (reference clock) is 
carried out, and a phase is shifted, AND circuits 404j, 404k, 404I., and 404m, and 
404n of OR circuits The clock which changes in the dividing generation phase 
based on the image concentration signal clock with clock dividing delay circuit 404i 
is chosen for every generating of an SOS signal with selector 404h an output and 
AND circuits 404j, 404k, 404I., and 404m. And by the configuration which consists 
of NOT-circuit404o and AND circuits 404p and 404q, synchronizing with an image 
concentration clock, an image concentration signal is periodically distributed to the 
1st look-up table (LUT A) 405 and 2nd look-up table (LUT B) 406, and is outputted 
to them. 

[0036] The digital image concentration signal which was able to be distributed 

passes through D/A converter 408, it is changed into the image concentration 

signal of an analog, is compounded [ it is changed into digital data, and ] by the 1st 

look-up table (LUT A) 405 and 2nd look-up table (LUT B) 406 from which a 

property differs, and is inputted into a comparator circuit 402. 

[0037] The transfer characteristic of the 1st look-up table (LUT A) 405 and the 

2nd look-up table (LUT B) 406 which change the input digital data for 8 bits into 

the output digital data for 8 bits is shown in drawing 7 (a) and (b). 

[0038] The triangular wave oscillator 401 generates the pattern signal (modulation 

reference wave of the Pulse Density Modulation for forming a screen pattern) of 

the shape of two kinds of triangular waves. The period of each pattern signal was 
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made to correspond to 400 line 10,000 line and 200 line 10,000 line, respectively. A 
D value is set to 1.17 and 0.59 from having set the diameter of a spot of the light 
beam of the main scanning direction on a photo conductor 1 (1 / e2) as 75 
micrometers, respectively. 

[0039] The timing signal generating circuit 409 counts down the reference clock 
signal 403 to 2 double periods etc. based on an SOS signal and a chrominance 
signal, and outputs a pattern signal clock. The delay selection circuitry 410 
chooses the pattern signal clock generated in the timing signal generating circuit 
409 based on a chrominance signal, and outputs a pattern signal clock to a delay 
circuit 41 1 based on the count of an SOS signal. A time delay is determined by 
through which Rhine a delay circuit 41 1 passes, to each Rhine, a period is equal 
and a different pattern signal clock of a time delay is outputted. 
[0040] In order to form the -63.4-degree screen angle corresponding to now, for 
example, 200 lines, 10,000 line, in the pattern signal clock of the period 
corresponding to 200 line 10,000 line, 2 and the pattern signal clock of the 3 or 4th 
line are delayed from the pattern signal clock of the 1st line by 1/4 clock, 2/4 
clock, and 3/4 clock, respectively. Moreover, in order to form a +63.4-degree 
screen angle, in the pattern signal clock of the period corresponding to 200 line 
10,000 line, 2 and the pattern signal clock of the 3 or 4th line are delayed from the 
pattern signal clock of the 1st line by 3/4 clock, 2/4 clock, and 1/4 clock, 
respectively. 

[0041] Thus, if the pattern signal clock with which the time delays of each Rhine 
differ is inputted into the triangular wave oscillator 401 in a cycle of four line, the 
pattern signal of the period corresponding to 200 line 10,000 line which changes a 
time delay in a cycle of [ as shown in drawing 1 1 and drawing 1 2 ] four line will be 
outputted from the triangular wave oscillator 401 , and this will be inputted into one 
terminal of a comparator 402. When inputted into another terminal of a comparator 
402 then, for example, the analog pixel signal of uniform level, for every Rhine, it is 
compared with a pattern signal, and as image data is shown in drawing 13 (a) and 
drawing 14 (a), the screen angle (-63.4 degrees and +63.4 degrees) corresponding 
to 200 line 10,000 line is formed. 

[0042] The wave-selection circuit 407 performs wave-like selection with the 
halftone image-alphabetic character image distinction signal from a halftone 
image-alphabetic character image distinction means (not shown). When it is judged 
as an alphabetic character image from a halftone image-alphabetic character 
image distinction signal, the pattern signal to which 400 line 10,000 line was made 
to correspond is chosen. The pattern signal to which 400 line 10,000 line was made 
to correspond is generated by the pattern signal clock which does not go via a 
delay circuit 41 1. On the other hand, when it is judged as a halftone image, the 
pattern signal to which 200 line 10,000 line was made to correspond is chosen. 
[0043] A comparator circuit 402 compares the size of each pattern signal and the 
image concentration signal of said analog, and creates a Pulse-Density-Modulation 
signal. Drawing 8 , drawing 9 , and drawing 10 show the wave generation process of 
the Pulse-Density-Modulation equipment concerning this invention in case the 
phase of the pattern signal of the period corresponding to 200 line 10,000 line 
shifts 1/4 phase at a time for every vertical scanning 4 vertical-scanning periods, 
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as shown in drawing 1 1 . First, based on the count of a reference clock signal, a 
chrominance signal, and an SOS signal, the image concentration signal Sig (01) is 
inputted into the LUT selection circuitry 404, can be periodically distributed to the 
1st look-up table (LUT A) 405 and 2nd look-up table (LUT B) 406, and generates 
Sig (A) and Sig (B), respectively. Sig (A) and Sig (B) are compounded by D/A 
converter 408, and serve as the analog-image concentration signal Sig (11). The 
analog-image concentration signal Sig (11) is compared in the size of an image 
concentration signal by triangular wave-like the pattern signal and comparator 
circuit 402 corresponding to 200 line 10,000 line generated from the triangular 
wave oscillator 401, the Pulse-Density-Modulation signal Sig (21) is generated, 
semiconductor laser is based on the Pulse-Density-Modulation signal Sig (21), it is 
turned on and turned off, light scanning for one line is completed, and the latent 
image for one line is formed. 

[0044] It continues, the SOS signal for detecting light-scanning initiation timing is 
generated, and the following light scanning for one line is started based on the 
count of a reference clock signal, a chrominance signal, and an SOS signal. 
Counting an SOS signal by counter 404a of the LUT selection circuitry 404, based 
on the output of counter 404a, and a chrominance signal, selector 404b sets up 
counter 404c, and changes the permutation which distributes the image 
concentration signal Sig (02) to the 1st look-up table (LUT A) 405 and 2nd look-up 
table (LUT B) 406. The image concentration signal Sig (02) is inputted into the LUT 
selection circuitry 404, can be periodically distributed to the 1 st look-up table 
(LUT A) 405 and 2nd look-up table (LUT B) 406 with a desired phase, and 
generates Sig (A) and Sig (B), respectively. The Pulse-Density-Modulation signal 
Sig (22) is generated like the above below, semiconductor laser is based on the 
Pulse-Density-Modulation signal Sig (22), it is turned on and turned off, light 
scanning is completed and the latent image for one more line a total of two lines is 
formed further. 

[0045] It is inputted into the LUT selection circuitry 404 based on the count of a 
reference clock signal, a chrominance signal, and an SOS signal, the Pulse- 
Density-Modulation signal Sig (23) is generated like the above, semiconductor laser 
is based on the Pulse-Density-Modulation signal Sig (23), the image concentration 
signal Sig (03) is turned on, it is turned off, and the latent image of the 3rd line of 
the 3rd line is formed. 

[0046] Thus, the LUT selection circuitry 404 changes the permutation which 
distributes an image concentration signal to the 1st look-up table (LUT A) 405 and 
2nd look-up table (LUT B) 406 a 1 scan (Rhine) every 8 scan (Rhine) period, as 
drawing 1 1 and drawing 1 2 show. Consequently, when a uniform low concentration 
signal was inputted, the dot pattern showed the portion in which a latent image is 
formed. 

[0047] After drawing 1 5 inputs an image concentration signal into the 1st look-up 
table (LUT A) 1505 and 2nd look-up table (LUT B) 1506 at juxtaposition, 
respectively and performs signal transformation as the 2nd example, it shows the 
Pulse-Density-Modulation equipment which chooses and compounds a signal 
based on the count of a reference clock signal, a chrominance signal, and an SOS 
signal by the LUT selection circuitry 1504, and is outputted to D/A converter 
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1508. The transfer characteristic of the 1st look-up table (LUT A) 1505 and the 
2nd look-up table (LUT B) 1506 to which output digital data conversion of the 
input digital data for 8 bits is carried out for 8 bits is shown in drawing 16 . 
Moreover, although the triangular wave oscillator 1501 has generated the pattern 
signal corresponding to 200 lines, it is good also as the same configuration as the 
1st example. 

[0048] Moreover, as the 3rd example, dra\N\ng JJ is the example of a configuration 
equipped with signal incorporation equipment 1703, an arithmetic unit 1704, the 
conversion / non-changed distinction equipment 1712, and the signal selecting 
arrangement 1716 concerning this invention, in order to make repeatability of a line 
drawing image good. For example, by signal incorporation equipment 1703, 
incorporation maintenance is carried out at a time by four data, and the digital 
image concentration signal arranged in the resolution of 400dpi in the main 
scanning direction is sent to conversion / non-changed distinction equipment 
1712, the picture signal low line-ized inverter 1714, and the trajectory 1713 in 
which it does not change. 

[0049] With conversion / non-changed distinction equipment 1712, conversion / 
non-changed distinction is performed as compared with the threshold which set up 
beforehand each value of four incorporated image concentration signals, and 
conversion / non-changed distinction signal is transmitted to the signal selecting 
arrangement 1716. In distinction of conversion / non-changed distinction 
equipment 1712 of this example, four incorporated image concentration signal 
values each change, when smaller than both thresholds, and in the case of others, 
they decide to give the distinction signal which directs to suppose no changing to 
the signal selecting arrangement 1716. in addition, the difference which asked for 
the difference of each value of four incorporated image concentration signals 
further, and was set up beforehand — a threshold — comparing — the difference 
of each value — all — difference — it may change, when smaller than a threshold, 
and in the case of others, the logic which it supposes no changing may be added. 
[0050] Directly, it connects with the signal selecting arrangement 1716, and the 
path 1713 in which it does not change is transmitted to the signal selecting 
arrangement 1716, without changing the incorporated image concentration signal. 
The signal sent to the picture signal low line-ized inverter 1714 is sent to an 
arithmetic unit 1704. The image concentration signal which represents four 
incorporated data with an arithmetic unit 1704 is generated. In this example, the 
averaging operator of the four incorporated data was carried out, and it was 
generated. 

[0051] The data outputted from the arithmetic unit 1704 generates the image 
concentration signal changed, respectively by 1st lookup TEPURU (LUT A) 1705 
and 2nd lookup TEPURU (LUT B) 1706. Based on the count of the reference clock 
signal which is not illustrated, a chrominance signal, and an SOS signal, like the 1st 
example, the LUT selection circuitry 1 707 makes sequential selection with a 
desired phase, and sends two image concentration signals changed by 1st lookup 
TEPURU (LUT A) 1705 and 2nd lookup TEPURU (LUT B) 1706 to the signal 
selecting arrangement 1716. 

[0052] The signal selecting arrangement 1716 chooses the image concentration 
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signal which was transmitted from the trajectory 1713 in which it does not change 
and which is not changed, or the image concentration signal changed by the 
inverter 1714 according to conversion / non-changed distinction signal. The 
selected image concentration signal is transmitted to D/A converter 1708. D/A 
converter 1 708 changes into the image concentration signal of an analog the digital 
image concentration signal transmitted from the signal selecting arrangement 1716. 
A comparator circuit 1 702 compares the size of a triangular wave-like pattern 
signal and the image concentration signal of said analog, and creates a pulse 
width-modulating signal. 

[0053] As mentioned above, when generating a halftone image using the Pulse- 
Density-Modulation equipment constituted by this invention, according to the 1st 
example, if a digital image concentration signal is 50% or more of halftone field, 
there will be no change in any way with the pulse width modulation usually held, 
and a halftone image is generated by the 200 line 10,000 line screen which has a 
screen angle (-63.4 degrees or +63.4 degrees). Pixel arrangement in case an image 
concentration signal is 60% respectively is shown in drawing 13 (a) and drawing 14 
(a). 

[0054] A digital image concentration signal in 20% or more of halftone field, less 
than 50% It is periodically constituted by the portion by which D/A conversion was 
carried out after data conversion was carried out to the portion by which D/A 
conversion was carried out after data conversion was carried out by 1 st lookup 
TEPURU (LUT A) 405 by 2nd lookup TEPURU (LUT B) 406. After data conversion 
of the digital image concentration signal is carried out by 2nd lookup TEPURU 
(LUTB) 406 in about 20%, the portion by which D/A conversion was carried out 
stops almost contributing to image formation. Moreover, a large and small pixel is 
periodically formed to a main scanning direction and the direction of vertical 
scanning by operating the permutation which distributes an image concentration 
signal to 1st lookup TEPURU (LUT A) 405 and 2nd lookup TEPURU (LUT B) 406 to 
the timing which synchronized with the image concentration signal clock, and 
changing it periodically to the direction of vertical scanning further. The pixel 
arrangement corresponding to the 200 line 10,000 line screen which has a screen 
angle (-63.4 degrees or +63.4 degrees) in drawing 1 3 (b) and drawing 14 (b) in case 
an image concentration signal is 30% respectively is shown. Moreover, the pixel 
arrangement formed by changing into drawing 13 (c), d^mngj\3 (d), drawing 14 (c), 
and drawing 14 (d) the permutation which distributes an image concentration signal 
to 1st lookup TEPURU (LUT A) 405 and 2nd lookup TEPURU (LUT B) 406 
periodically is shown. 

[0055] A further digital image concentration signal in less than 20% of halftone field 
Only the portion by which D/A conversion was carried out with the D/A converter 
after data conversion was carried out by 1st lookup TEPURU (LUT A) 405 
contributes to image formation. Moreover, the permutation which distributes an 
image concentration signal to 1st lookup TEPURU (LUT A) 405 and 2nd lookup 
TEPURU (LUT B) 406 By making it operate to the timing which synchronized with 
the image concentration signal clock, and making it change periodically to the 
direction of vertical scanning further A halftone image will be generated by the 
same pixel density as the 100 line 10,000 line screen of the one half of 200 line 
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10,000 line, and the repeatability of the dot in the low concentration section or 
10,000 lines can be improved, and the stability over the environment of gradation 
and color reproduction can be raised. The pixel arrangement corresponding to the 
200 line 10,000 line screen which has a screen angle (-63.4 degrees or +63.4 
degrees) in drawing 13 (e) and drawing 14 (e) in case an image concentration signal 
is 15% respectively is shown. Moreover, the pixel arrangement formed by changing 
into (f), cfca^ng_13 (g), drawing J 4 (f), and .drawing J A (g) the 

permutation which distributes an image concentration signal to 1st lookup TEPURU 
(LUT A) 405 and 2nd lookup TEPURU (LUT B) 406 periodically is shown. 
[0056] Also in the 2nd example, pixel arrangement as shown in drawing 13 and 
drawing 14 was able to be formed by the LUT selection circuitry 1504 like the 1st 
example based on the count of a reference clock signal, a chrominance signal, and 
an SOS signal by changing the permutation which distributes an image 
concentration signal to 1st lookup TEPURU (LUT A) 1505 and 2nd lookup TEPURU 
(LUT B) 1506 periodically. 

[0057] Also in the 3rd example a conversion signal with conversion / non-changed 
distinction equipment 1712 in a carrier beam field It is based on the count of a 
reference clock signal, a chrominance signal, and an SOS signal like the 1st 
example. By the LUT selection circuitry 1707 By changing the permutation which 
distributes periodically the image concentration signal changed by the arithmetic 
unit 1704 to 1st lookup TEPURU (LUT A) 1705 and 2nd lookup TEPURU (LUT B) 
1706 Pixel arrangement as shown in drawing 13 and drawing 14 was able to be 
formed. 

[0058] Image formation was performed like the 1st example except having changed 
the input digital data for 8 bits as shows an image concentration signal 
transformation means to drawing 18 into the 1st look-up table (LUT A) and 2nd 
look-up table (LUT B) for 8 bits which carry out output digital data conversion as 
an example of a comparison. Pixel arrangement in case the image concentration 
signal corresponding to the 200 line 1 0,000 line screen which has a -63.4-degree ; 
screen angle in drawing 19 (a) is 60% is shown. As shown in drawing, when the 
greatest conversion value of the image concentration signal in the field which has a 
different property among two or more image concentration signal transformation 
means exceeds 50% of the number of gradation of an image concentration signal, 
desired image structure as shown in drawing 19 (b) cannot be attained. 
[0059] In each aforementioned example, although the property of an image 
concentration signal transformation means set the output to the low concentration 
section of one conversion means to 0, its property of an image concentration 
signal transformation means is good also as a value of the range by which the 
output to the low concentration section of one conversion means is not developed. 
The property of drawing 20 (a) and (b) shows the example of the property of the 
image concentration signal transformation means. 

[0060] With the equipment shown in drawing 4 , development is performed by pulse 
width to laser lighting more than 5% (it is 13 with 8-bit digital data) that laser diode 
does not answer to a very small input signal, and by having given development bias 
potential for control of toner adhesion on a substrate. The output of as opposed to 
the low concentration section in the property of dra^yinjg^O (b) is set under to this 
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value, and it does not develop the output to the low concentration section. On the 
other hand, the property of drawing^20 (a) has the field where the output is set or 
more to 13 also in the low concentration section, and it develops an output in the 
range. Thus, it becomes the form which thinned out the input image and the image 
formation which made the number of lines low to the low-concentration simple 
rope image like each aforementioned example becomes possible. 
[0061] Drawing 2) is as a result of the experiment conditions synthetically 
evaluated about the stability and 3rd order various nonuniformity to environment of 
gradation and color reproduction of the image formed using the Pulse-Density- 
Modulation equipment indicated in the 1st example of this invention using the 
reconstruction machine of Fuji Xerox digital color copying machine A-Color 
(registered trademark), and said example of a comparison. The screen created the 
image using the triangular wave of the pattern signal cycle corresponding to 200 
line 10,000 line in all. In the experiment conditions shown in drayvjng_2,l , 200 line 
10,000 conventional line which does not start a phase shift for every vertical 
scanning is meant in the screen angle of **90 degrees. Moreover, those with the 
number-ized processing of low lines mean having carried out the number-ized 
processing of low lines which this invention persons indicated as invention of 
Japanese Patent Application No. No. 24976 [ 06 to ] at the screen angle of **90 
degrees. While the stability over the environment of the gradation and color 
reproduction in the low concentration section improves according to the example 
of this invention so that more clearly than drawing 21 , by vibration of equipment, 
the scan nonuniformity of a printer, a location gap of paper feed, speed 
nonuniformity, etc., neither hue change of a secondary color and the 3rd color 
produced when the pixel array period in the paper shifts slightly, nor band-like 
nonuniformity can be conspicuous, and image quality can be raised. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the Pulse-Density-Modulation 
means in the 1st example of this invention 

[Drawing 2] Explanatory drawing of an operation of this invention 

[P.r3.Vy!.P.g.3]. Drawing showing the configuration of the outline of the example of the 

image formation equipment of this invention 

[Drawing 4] Drawing showing the configuration of the light beam scanner in an 
example 

[Drawing 5] Drawing showing the example of a configuration of an LUT selection 
circuitry 

[Drawing 6] Drawing showing other examples of a configuration of an LUT selection 
circuitry 

[Drawing 7] (a) and (b) are drawing showing the example of a data-conversion 
property of LUT of this invention. 

rDrawjng_8l Drawing showing the wave generation process of Pulse-Density- 
Modulation equipment 

[Drawing 9] Drawing showing the wave generation process of Pulse-Density- 
Modulation equipment 

[Drawing 10] Drawing showing the wave generation process of Pulse-Density- 
Modulation equipment 

[Drawing 1 1] Drawing showing the wave generation process of Pulse-Density- 
Modulation equipment 

[Drawing 1 2] Drawing showing the wave generation process of Pulse-Density- 
Modulation equipment 

EQrawiDELl.31 Drawing showing the pixel arrangement in image formation equipment 
[Drawing 14] Drawing showing the pixel arrangement in image formation equipment 
[ Drawing 1 5] Drawing showing the configuration of the Pulse-Density-Modulation 
means in the 2nd example of this invention 

[Drawing 1 6] (a) and (b) are drawing showing the example of a data-conversion 
property of LUT of this invention. 

[Drawing 1 7] Drawing showing the configuration of the Pulse-Density-Modulation 
means in the 2nd example of this invention 

[Drawing 18] (a) and (b) are drawing showing the data-conversion property of LUT 
of the example of a comparison. 
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[Drawing 19] (a) and (b) are drawing showing the pixel arrangement in the image 

formation equipment of the example of a comparison. 

[Drawing 21] Drawing showing the evaluation result about image quality 

[Drawing 20] (a) and (b) are drawing showing the data-conversion property of LUT 

of this invention. 

[Drawing 22] Explanatory drawing of pixel location gap generating of the direction 
of a process 

[Drawing 23] The block diagram of the image formation equipment of application of 
the point which this invention tends to solve 
[Description of Notations] 

401 [ — An LUT selection circuitry, 405 / — The 1st LUT, 406 / — The 2nd LUT, 
407 / — A wave-selection circuit, 408 / — A D/A converter, 409 / — A timing 
signal generating circuit, 410 / — A delay selection circuitry, 41 1 / — Delay 
circuit. ] — A triangular wave oscillator, 402 — A comparator, 403 — A reference 
clock (image concentration signal clock), 404 



[Translation done.] 
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DRAWINGS 
[Drawing 5] 
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